Gait training is an important part of robotic gait rehabilitation, which is helpful to provide consistent, adjustable physical therapy comparing with traditional manual training. However the selection training mode has become a problem. In order to solve the selection problem of training mode of a lower limb rehabilitation robot, this paper puts forward a method which is based on fuzzy comprehensive evaluation. Firstly, this paper establishes the evaluation model which includes selecting five evaluation indicators, establishing evaluation set, fuzzy evaluation matrix and determining the weight of factors. On the basis, the numerical example is given at the end of this section to illustrate the feasibility of the methodology. The results show that the method is reasonable and effective.
Introduction
It has received extensive attention that the application of robots in the field of medical rehabilitation. Rehabilitation medicine research shows that [1] , for the joint function injury patients, been treated with conventional treatment at the same time and complemented by certain rehabilitation training, can make the joint function be improved. Rehabilitation robot is the outcome of the combination of rehabilitation medicine and robot technology. The rehabilitation robot is a kind of medical robot, developed with the motor nerve rehabilitation treatment technology in recent years [2] , which has been paid more attention in the field of robot. Fig.1 shows that the training mode is an important part for patients in rehabilitation process, which can help a patients acquire reasonable treatment based on the current information collection and analysis comparing with standard medical health. The problems of traditional rehabilitation evaluation method are simple measures, processing result simply and single evaluation conclusion [3] . Because of human factors, and various evaluation factors, it is difficult to accurately select the proper treatment for patients. So the training mode can't achieve the desire rehabilitation effect, and there is no difference after rehabilitation therapy [4, 5] , which leads to negative therapy psychology.
In order to improve rehabilitative efficacy, this paper presents a selecting training method of the lower limb rehabilitation robot. Firstly, the rehabilitation evaluation indicator model of training mode is built based on fuzzy comprehensive evaluation method. Secondly, the calculation of the model is implemented, which can automatically select a training mode of a lower limb rehabilitation robot and ensure the scientific treatment for the patient's limb correctly.
Establishment of evaluation model (A) Selections of the evaluation indicator
Because the selection problem of training mode of the lower limb rehabilitation robot is a kind of fuzzy comprehensive evaluation, this paper chooses five factors, which include the average half step length, age, sex, height and the stability of the lower limb movement and are the basis of selection of rehabilitation mode. Fig.2 shows the evaluation indicator system of training mode of the lower limb rehabilitation robot. These evaluation indicator are as follows: (2)The influence of age is an important factor on the physiological state of the patients in the rehabilitation training which can not be ignored. Patients with the same disease in different age groups have different recovery effects due to their different physiological stages, so the age is a factor. According to the age , there are three stages :under 30s, 30-50years, over 50s; (3) Different gender of patients with different physical quality, especially in adult patients, male activity, physiological characteristics and female patients with a clear distinction, so gender should also be considered as a factor. The genders are male and female.
(4)Height of the body: less than 1.60m (L), 1.60m to 1.80m (N), greater than 1.80m (H), which respectively is on behalf of the short, medium and high.
(5) The coordination ability of the lower limbs of the human body is a very important index to judge the degree of rehabilitation of the patients and make the rehabilitation plan. Stability of the lower limb movement is divided into three parts: good, moderate and bad. So the target layer can be divided into five evaluation factors: On the basis of the evaluation indicator system, a evaluation set of the limb rehabilitation robot was divided into eight fields on fuzzy comprehensive evaluation method:
Gait pattern is obtained by gait planning as fig.3 shows.
(C) Establishment of fuzzy mapping
Fuzzy mapping of single factor fuzzy evaluation: : f u V  
Because 1 u has six factor levels, 2 u has three factor levels, 3 u has two factors, 4 u has two factors, 5 u has two factors, rehabilitation mode has 324 (6 3 2 3 3)     fuzzy evaluation matrixes.
(E) Determination of the weights of evaluation factors at different levels
For the choice of the human lower limb rehabilitation training mode, the average half step is the most important, followed by the stability of lower limb activity, and then the height, age, sex and the five elements. Therefore, we should assign different weights on the composition of the weight set for: 
So the aid of expert experience is needed, and to assign various indicators is by the analytic hierarchy process, as shown in Table 1 .Using the data in table 1 by the improved method [6] , the relative weight of each purpose component indicator weight can be directly calculated. In order to reflect the actual situation of the lower limb rehabilitation robot rehabilitation evaluation, the weighted average model of fuzzy comprehensive evaluation [7] is chosen. Expression is: 
3) The selection of the synthetic operation is also very important, considering that the number of factors affecting the target in this paper is less, and the average half step factor is in the dominant position, so the model is used to synthesize the operation. Expression is: 
(F) Determination of the weights of evaluation factors at different levels
A fuzzy statistical method is adopted based on the expert investigation. On the basis of evaluation objects and the evaluation indicator, the experts determine the membership degree of each evaluation factor and single factor evaluation matrix is obtained.
the number of evaluation experts Membership=
The total number of eligible experts 
The evaluation set: 
The weights of the factors: 
V
Because the rehabilitation status is general with the maximum membership degree method, the rehabilitation evaluation result is 0.58. So rehabilitation training mode is V 3 , and the patient's limb will recover gradually and presents a step by step, until achieve medical health standard. Therefore, selecting the other training modes is like this. The results are shown in Tab. 3 .
Conclusions
Example analysis shows that the established fuzzy evaluation model of selecting training mode is objectively feasibility, which can put forward a better way for patients in rehabilitation training and provide the theoretical basis for the realization of the next control system. Comparing with traditional selecting rehabilitation training mode, the established model of training mode will be an important for the future development of rehabilitation robots, which will improve the patient's quality of rehabilitation training.
